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DVWURQRPLFDO 7KH UDWH RI XVLQJ/3* LV DOVR LQFUHDVLQJ DV UXUDO SHRSOH DOVR ILQGLQJ LW DV D FKHDSHUPHGLXP WKDQ
FRQYHQWLRQDOZRRG7KHEXUQHUVDUHDYDLODEOHLQ,QGLDQPDUNHWDUHJHQHUDOO\PDGHRIPHWDOOLNH$OXPLQXPRU%UDVV













ILUHG SRURXV EXUQHU ,Q WKHLU VWXG\ WKH\ PHQWLRQHG WKDW WKH /)3% ZRXOG UHSODFH WKH FRQYHQWLRQDO EXUQHU DQG
VXJJHVWHG VRPH SUDFWLFDO DSSOLFDWLRQ RI LW$OVR LQ WKLV VWXG\ WKH\ PHQWLRQHG DERXW UROH RI SRURXVPDWUL[ IRU WKH
HYDSRUDWLRQRIWKHIXHOSDUWLFOHVDQGFRPEXVWLRQSURFHVV.DPDO	0RKDPDG>@LQYHVWLJDWHGWKHHIIHFWRIVZLUORQ
FRPEXVWLRQ LQVLGH D IRDP SRURXV UDGLDQW EXUQHU 7KH FRPEXVWLRQ VWDELOLW\ UDGLDWLRQ LQWHQVLW\ JDVHRXV HPLVVLRQ
ZHUH LQYHVWLJDWHG LQ WKH VWXG\7KH UROHRI VZLUOZDVHYLGHQW LQ WKH VWXG\DV WKHSHUIRUPDQFHRI WKH IRDPSRURXV
UDGLDQWEXUQHUZLWKVZLUOFRQGLWLRQZDVEHWWHUDVFRPSDUHGZLWKRXWWKHVZLUOHIIHFW7KHVZLUOHIIHFWZDVLPSDUWHGE\
PRWRUL]LQJWKHEXUQHUWXEHZLWKDYDULDEOHVSHHGPRWRULQRUGHUWRLQFUHDVHWKHKHDWWUDQVIHU+RUVPDQ	'DXQ>@
VWXGLHG WKH GHVLJQ RSWLPL]DWLRQ RI D WZR VWDJH SRURXV UDGLDQW EXUQHU WKURXJK UHVSRQVH VXUIDFH PRGHOOLQJ 7KH
WHFKQLTXHZDVH[SODLQHGE\RSWLPL]LQJWKHHIILFLHQF\RIWKH35%ZLWKYDU\LQJWKHGHVLJQSDUDPHWHUVOLNHSRUHVL]H
DQGPDWHULDO 7KH RSWLPL]LQJ DOJRULWKP KHQFH SURGXFHV WKH VWDWLVWLFDO UHVXOWV WKDW LPSURYHV WKH EXUQHU HIILFLHQF\
0LVKUDHWDO>@DQDO\VHGWKHSHUIRUPDQFHRIWKHFRQYHQWLRQDOEXUQHUDQGWKHSRURXVUDGLDQWEXUQHULQGHWDLO$OVR
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PHDVXULQJPDVVIORZUDWHRI/3*NJ/3*F\OLQGHUVXSSOLHGE\+3&/ZLWKIOH[LEOHKRVHVRIPPLQWHUQDO
GLDPHWHU7KHYROXPH IORZUDWHZDVPHDVXUHGE\DFU\OLFERG\/3*URWDPHWHU VXSSOLHGE\)/2:32,17,QGLD




VSHFLILFDWLRQV &+,12 *UDSKLF 5HFRUGHU PRGHO .5 =$,/$ GDWD DQDO\VLV VRIWZDUH  QXPEHU RI
WHPSHUDWXUH PHDVXULQJ SRLQWV UHIHUHQFH MXQFWLRQ FRPSHQVDWLRQ DFFXUDF\ RI . & LQWHUQDO PHPRU\ )ODVK
PHPRU\FDSDFLW\0%H[WHUQDOPHPRU\&)FDUGFDSDFLW\0%WR*%DQG0%&)&RPSXWDWLRQSRLQWV
ZLWKPD[LPXPSRLQWVKLJKYLVLELOLW\7)7FRORXU/&'GLVSOD\DQGKLJKVSHHGRIVDPSOLQJUDWHPVIRU
 SRLQWV DQG KLJK DFFXUDF\ RI  $OVR WKH VXUIDFH DQG IODPH WHPSHUDWXUHV ZHUH PHDVXUHG E\ ,5 FDPHUD
)/8.(PDNHZLWK WKHIROORZLQJVSHFLILFDWLRQ5DQJHRI WHPSHUDWXUHPHDVXUHPHQWԨ WRԨ$FFXUDF\
ԨRUZKLFKHYHULVJUHDWHUDWԨQRPLQDO0HDVXUHPHQW0RGHV6PRRWK$XWR±VFDOLQJDQGPDQXDO
VFDOLQJ2Q±VFUHHQ(PLVVLYLW\FRUUHFWLRQ2Q±VFUHHQ5HIOHFWHG%DFNJURXQG7HPSHUDWXUHFRPSHQVDWLRQ2Q±
VFUHHQ 7UDQVPLVVLRQ FRUUHFWLRQ WR VWXG\ WKH UDGLDWLRQ HIIHFW IURP WKH VROLG DQG IODPH D FRPSXWHU  D KRW ZLUH
DQHPRPHWHU RI YHORFLW\ PHDVXUHPHQW UDQJH  WR  PV ZLWK DQ UHVROXWLRQ RI PV DQG DQ DFFXUDF\ RI
GUHDGLQJDQGWHPSHUDWXUHPHDVXULQJUDQJHRIWRԨZLWKDUHVROXWLRQRIԨDQGDQDFFXUDF\RI











RI ZDWHU ZDV SODFHG RQ WKH EXUQHU ,QLWLDO WHPSHUDWXUH RI ZDWHU 7ZDV QRWHG EHIRUH SODFLQJ WKH YHVVHO RQ WKH
EXUQHU:DWHUZDVFRQWLQXRXVO\ VWLUUHG WRPDLQXQLIRUPLW\RI WHPSHUDWXUH WLOO LW UHDFKHGԨ)LQDOO\ IXHO VXSSO\
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7KH RSHQ OLWHUDWXUH UHYHDOHG WKDW WKHUH LV D VLJQLILFDQW HIIHFW RI WKH EXUQHU FRQILJXUDWLRQ RQ WKH SHUIRUPDQFH
+HQFHLWZDVGHFLGHGWRFKDUDFWHUL]HWKHSRURXVPHGLXPEXUQHUVWRVWXG\WKHHIIHFWRIJHRPHWULFSDUDPHWHUVVXFKDV





6O %XUQHU7\SH 2'PP 7KLFNQHVVPP 1RRI3RUHV 3RUH6L]HPP 0DWHULDO
 6ZLUO   [   &DVWLURQ
 6HPLVZLUO     &DVWLURQ
 )ODW$/      $OXPLQLXP





7KHUPDO HIILFLHQF\ HPLVVLRQ DQG WHPSHUDWXUH GLVWULEXWLRQ JUDSK ZHUH GUDZQ DV IROORZV 7KH WHPSHUDWXUH
GLVWULEXWLRQFXUYHVDFKLHYHGIRUIODW W\SHEXUQHUVDUHVKRZQLQ)LJXUH7KHWKHUPDOHIILFLHQF\ZDVFRPSXWHGE\
XVLQJWKHIRUPXODDVGLVFXVVHGDERYHDQGWKHHIILFLHQF\DQGHPLVVLRQJUDSKVDUHSORWWHGDVVKRZQLQ)LJXUH
7KHPD[LPXP WKHUPDO HIILFLHQF\ REWDLQHG IRU WKH FRQYHQWLRQDO IODW EXUQHU ZDV DERXW ZKLOH WKH PD[LPXP
WHPSHUDWXUHDWWDLQHGZDVLQWKHUDQJHRIԨ,WDOVRVKRZHGWKDWWKHPDVVRIIXHOFRQVXPHGZDVOLWWOHPRUHDV
















































FRUUHVSRQGLQJ HPLVVLRQ YDOXHRI&2DQG12[ZHUHSSPDQGSSP)URP WKH WLPHWHPSHUDWXUH FXUYH WKH







































































7KH PD[LPXP WKHUPDO HIILFLHQF\ REWDLQHG IRU WKH )XOO 6ZLUO EXUQHU ZDV DERXW  ZKLOH WKH PD[LPXP
WHPSHUDWXUHDWWDLQHGZDVLQWKHUDQJHRIԨDWYROXPHIORZUDWHRIPV7KHHPLVVLRQYDOXHVIRU&2DQG







































































)LJXUHGHSLFWV WKHHIIHFWRIGLVWDQFHEHWZHHQQR]]OH WLSDQGEXUQHU LQOHWRQ WKH WKHUPDOSHUIRUPDQFHRI IODW
VHPL VZLUO DQG IXOO VZLUO EXUQHUV 7KH GLVWDQFH EHWZHHQ QR]]OH WLS WR WKH EXUQHU ZHUH YDULHG DQG HIIHFW RI WKLV
GLVWDQFH RQ WKHUPDO HIILFLHQF\ RI WKH EXUQHUV ZHUH LQYHVWLJDWHG ,Q WKH FRQYHQWLRQDO IODW EXUQHU WKH PD[LPXP
WKHUPDOHIILFLHQF\REWDLQHG LVDERXWDW WKHGLVWDQFHJDSRIFP7KH WKHUPDOHIILFLHQF\JUDGXDOO\GHFUHDVHG
ZLWK UHVSHFW WR WKH LQFUHDVH RI WKH GLVWDQFH 7KLV PLJKW KDSSHQHG EHFDXVH WKH FRQYHQWLRQDO KHDW WUDQVIHU ZDV
JUDGXDOO\GHFUHDVHGDQGDOVREHFDXVHRIPRUHKHDWORVV,QWKHVHPLVZLUOEXUQHUWKHPD[LPXPWKHUPDOHIILFLHQF\
REWDLQHG LVDERXWDW WKHGLVWDQFHJDSRIFP7KH WKHUPDOHIILFLHQF\JUDGXDOO\GHFUHDVHGZLWKUHVSHFW WR WKH
LQFUHDVH RI WKH GLVWDQFH7KLV KDSSHQHG EHFDXVH WKH FRQYHQWLRQDO KHDW WUDQVIHUZDV JUDGXDOO\ GHFUHDVHG DQG DOVR
EHFDXVHRIPRUHKHDWORVV%XWRQHWKLQJFDQEHQRWLFHGKHUHDVWKHWKHUPDOHIILFLHQF\DWWKHGLVWDQFHRIFPZDV
DERXW ZKLFK VKRZV WKDW WKH HIIHFW RI VHPL VZLUO EXUQHU DV WKH GLVWDQFH KDV OHVV LPSDFW LQ WKH FRPEXVWLRQ
SURFHVV,QWKHIXOOVZLUOEXUQHUWKHPD[LPXPWKHUPDOHIILFLHQF\REWDLQHGLVDERXWDWWKHGLVWDQFHJDSRIFP
7KH WKHUPDO HIILFLHQF\ JUDGXDOO\ GHFUHDVHGZLWK UHVSHFW WR WKH LQFUHDVH RI WKH GLVWDQFH7KLVPLJKW EH KDSSHQHG
EHFDXVHWKHFRQYHQWLRQDOKHDWWUDQVIHUZDVJUDGXDOO\GHFUHDVHGDQGDOVREHFDXVHRIPRUHKHDWORVV2QHWKLQJFDQEH
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 &RQFOXVLRQ
&RPSDULQJWKHSHUIRUPDQFHDVZHOODVHPLVVLRQFKDUDFWHULVWLFRIDOOWKHWKUHHW\SHVRIEXUQHUVLWZDVREVHUYHG





DOVR PDGH IURP WKH IODPH WHPSHUDWXUHV RI WKH EXUQHUV ,W ZDV REVHUYHG WKDW LQ FDVH RI VZLUO DQG VHPL VZLUO
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